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(54) OPTICAL PRODUCT AND ITS PRODUCTION 

(57)Abstract 

PROBLEM TO BE SOLVED: To substantially prevent the both of the mutual reaction of 
optically active monomers and a matrix precursor during hardening and the inhibition of the 
following polymn. of the monomers by making a matrix polymer and a polymer produced from the 
polymn. of the one kind of plural optically active monomers compatible with each other. 
SOLUTION: This optical product is composed of a three-dimensionally crosslinked polymer 
matrix and one kind of plural optically active monomers and makes at least the one kind 
optically active monomer contain a part which is substantially independent of the polymer 
matrix other than a monomer functional group. Then, the matrix polymer and a polymer 
produced from the polymn. of the one or plural optically active monomers are made compatible 
with each other. A polymn. reaction carefully considered for the formation of the matrix polymer 
is, e.g. cationic epoxy polymn. cationic vinyl ether polymn., cationic alkenyl ether polymn. 
cationic allene ether polymn. or cationic ketene acetal polymn. 
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cmgB3i£r§tt-=e V - (Dm^3&^ 6 ^ D s 3i< 'J V- «s:t » 




• J. 

a 

imiimz ] miE^-'j-^—? h i>:^i^. i «*/c lo 

[i»*15 ] 1 «*fc«^i(©HfiiB^I£Si4*^-7-3!)S 
t-;i'5?#Mb^t?*-S. 19^54 (clBig©^^ 20 

n 

DPo 

1 - b'::.;^:^r7^^>:teJ:CKl - (3- 
(•ty h - I --(Jiy^^) y'vm'jx^^^) -4-b'j^;i/ 

[f«*« 7 } 5 6 (C^^ra>&SlJ*^t?l»«« 1 {CSS 

^. - y 3 > t K y K©Pi«^. v i^T* - 

[If *S 9 ] 1 fc«1fi^©B»ie3fergtt*^ V- 40 
Ti'yu-h. y^fi^yu-h, Ti'yji'TsK, 

10] ii>^i: < i ^ 1 «©Btfie^Stt-t y-?- 
9K:iei8©7fc^SD°n. so 
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[m^m 1 2 ] mflB V h y ;^ i 1 /c«1g!K© 
3feStt*>'v-*>6^-57fei2fii*t*4*t2 0 0 um^m^L 

1 3 ] ffliBJis*s5 0 0 /It m^e^s . wse 

3S 1 2 tClBtgO* P d^^ 7 ^ IBfikaf*. 

[it*s 1 5 ] mmmt^tii 3^10-' «±©a n 
■r . 1 2 {clBts©^^ xxff=y^ ^ mmw, 

SIS-tyv-OM^O^fCO. 3%*<IS©il3©^{b^ 

mim. 17] 1 a*A:»is®[©HuiB3fe^*^ V- 

<D^%. 1 *'62 0%*swriB5}<y v-vh y 
H>riav h y -j ^ 7MW^^m.{ti>x-!}r- yv-v h y s; 

WiB-5' h y V i^:^mmWifi. MiB36S14^-/-5'-*sa^ 
mriB-7 hV yi>:^Ti<V •v-*jj:o'ltriB7fer§14^-^ -7-© 

[it*®19] BUiB^y-r-v h y 

> - X .•i<=^= '>spts^-c?^fi& s n ^ . 1 8 ic 

im^mzo] H(riad<yv-vhy .:;^7;^;55^yx_ 
f■J^#^«3!)i6fiSS. it*3i 1 9 (cfats©xgo 

[ii*^2 1] BoiB7ferS14*-'v-*if-;i.^#]^^|; 
^*i?>®tR3nS. ^*J«2 oiciBts©xe. 

-tr.ju:^7:>u>*j<i:(>'i - (3- (:^:7^-l--^' 

©^i>^c< i 4> 1 -o-c*)-?.. fff^:«2 1 tciB«S©X|i« 
[iS*^ 2 3 ] 3fe«^ia*^J*iWiBv h y »^ X wriB 

KIBttOXg. 

2 4 ] tJiBv h y XHSr!ig<*/^rStt* y 

■If. 

MfB:7'U- h h y i';:^w[|gf*/3fefS1t*>'-=?— S 
i^l^CCtSDr. il^bXli©F^. MIB^-U— h©M<J^?:ia 

SI 0 r«rf B«p°p©3fe^8«jtta*?S[^-r sxg5& s e 

tJ. ffl*3l 1 8 {CfBli6©XS. 



3 

ia)t?gi4* ^ s . 2 6 fctatg 

[i**:^ 2 8 ] HuiBd< y V- V h y i-y^^s, ^;l.:<7 
*6©XS. 

[i«*:52 9] B«IBjf<yv--vhy yi'Xj&s^i^yx- 20 

T-ii^-^m^^fSL^, w*3i2 8{ciaig<Dxgo 

3 0] 1 «3S feWS^OBtriBTfeStt* V- 
tSOXg. 

Cit*«3i] iaSfc«tt!g(©BuiB3t?§tt*^-7- 
1 -t^-J^:^7^^>^sJ;^>'l - (3- 

[s»^3 2] «iria3fe^t?D'&A^*ai'7 7^sajiiiiiit: 30 

V$>i>. i»5jS^2 6JCfB*g©Xfio 

[i«3jc^3 3 ] MfBv h y i'XiBUiB^fergtt*^ V 
-*^6fiS'536iBliM*4*^2 0 0 Mm€:fi^-2)/l$^Wr 
^^3 2{cfB«8©Xg. 

[f»*^34] mrfa/PS3&S5 0 0/im*a;?.-5. 
^3 3«:fB«8©xe. 

^313 3(CiB*SOXig, 

?gtt*yv-©fi^©^{CO. 3%*?@l©/13©^{b€: 40 
it*:53 5(CiB«©Xe, 

[ff^iasT] mrfa^fefiite-t>'v-35i. ri'y^- 
^. ^i'i'yu-h, Ti'y^l'TSF. y^ri'y^l'TS 

5?-;l'*jJ;0^'xrJ<+i^*ie.Sf^Stli>ii>!ic< tfc lo© 

S . »^ 2 6 {CgBt8©XS. 
[if*3B3 8] SJK^ffitt* 2 «feLh©fflJf 50 
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[i»^:B3 9] 8uiB^^iS{p'?,J&s^?Sa^-c&.5. f»* 
3fi2 6{ClB«©Xg. 

[if*314 0] 3;X7c^tS!j^y v-vh y 

»©f6cc. BuiB'-J^ y •^'--5' h y 5r d';^{c||®WK:??i5EL/ 

mriB^y v— 7 f- y ia^;c«M^®B«ia 
3fe*si4*-^^-*>6?gfiR$nfc 1 a*fc»is»[©«(riB!}< 

[fft*^4 n mffB7j<y-7-vhy •:,i7;;^*s. las 
/c»»|gf©B«IB3tffi14^V'r-©#:&T-t?. l«*/ctt 

isii{©B?fiB3fer§i4* y v-^sa^-r -sjgtfe*^ 61*35: u/c 

S^StSJCctOJKliSSii*. g»*:B4 0fcgB^©5fe#:ii 

a 

□ Do 

[lt*S4 2 ] WIB^ h y i';^3&5. tr^t>3^^-=¥ 

z.)Vx.^7-)VM^, :^;5'^>T U>x— 7^;UM^, f}^ 

x.^^u-^)Vtj-:f^Zymsm^. :?^fiafOxxf^;i/ 
-T5>©PfS^> :T^^faxx7^ju-yju*:7-^>g:Pg 
s^. t^^ji'-'>y3>t Ky Kispifi^. -rvi^T* 
-h-t Fa^r'>Ji/eiigS^*sJ:iyf'fy'>T*- h-T 

*^4 0 fCiBtg©^^»ln°no 

[i«*^4 3] l«Sfc»1g|^©BulB*?gtt*^v- 

Ti'vu-h. y^fi'yu-h. T5'y;i/T5F. 

ia/ct'-Jl'X-T-;!/. ^ ><^:ig-^$^^,/£:9^:t- 

J^. If— il/X— f-Jl/. TJU^r— ;i/X— TU>x — 
T-Jl-. ^r7^>TH2^-;l'*jJ;0'x;i<+->*»6iaR3n 

S> iS*«4 0{ciai£©3l&^p°D. 

[000 1 ] 

[Mitail®©#M] 9 9 8^¥3^2 4B{CtHgi 

5n/cffilS»-^||0 9/04682 2 #©-g|JiffiiggimsS 

[0002] 
[0 00 3 ] 

[Se*©fi?^l5] t»#RiBtg©KStecfcO':^©Pfll%#fc^ 
». ffif«^a©iiA*^8i)^wri»s, c:©PB»©— 



Pi'^7^'>;^-fA». — jKfifjK:, "Ho lo fir rap 
hic'Memories, " Scientific A 
me r i can . November 1995 TSIS 

ri^So ^-Pi'^^ -^iB^<Di'0(D:;^S«. 1 998^ 

2^17 HtC^tf 3tl/c*B^tt=||5 7 1 9 6 9 1 -^(C 

[0 0 04] aitt, d^Pd'^^ -I «>Xf-/. 1 0©«* 

44Bj:(y''-fe>1f-l 6ds*.^. ^P^Sl 2». 
7^-f*2^^r^^B«>K:^-r*n«. t>Ji>3&-5ilg 

n - Kffc-r ^ X > 3 - F -^^ h tClX 0 {^If e. tl/c^ 

a 1 2 ^iijfi-r -sm-^ tr- a 2 o (D—^^m^micMM 
o«7^-^iii^-C3- K^b$n^. Bi^tt. ^feiattJ^tt 

-A 2 0 A 2 2 *T^3li-5C itcO: OiB^t 

A) ^^D. iif^l 4rtiC^{b-r-2)®ST^<D>'f^f->i 

L/r«#$n-5. — ootiHiTtc — 3«±(D>^py^:7^ 
SI«!*^tS31±fc»3. fflt»6tiS#Mtf-A{cj:»3#M 
i^- A 2 2 <DftS> fc«fiitB*^^b § -a-?) C i {C 

<fc V P A^rSiJc /ct*iSlriBif.3 #-2> c 

ti>ojm-C$>^o <i-^hr-A2 0». WMa<J{Ctt. jfll^*: 
1 4rt-e#Mf-A2 2t2;£p-r-SMK:U>X3 o%a 
jft-rS. C03SII©mr{C#Igfcf-A2 2*SU>X3 2^ 
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3iii-rSCi753oItlr*S. 7=-^*5ii<*l 4F«3tCfB^ 
StlSi. #Mtf-A2 2^Ji«:l 4<D[5IDlSBlf-C/7=' 

$nfc7^-:5?«U>X3 4 5:3iD> H2>1f- 1 6 T^tH 
[000 5] 

10 [mm^m^Lj:':>t'ri>wm] c<dj:^^c5J--p^^:? 
Kyg^-^AttiSflfi-c^o. ®a[dSM< (ij/c 

«. W. K. Smo t h e r s e t a 1 . . "Ph 
20 otopolymers for Holograph 
y. "SPIE OE/Laser Conferenc 
e. 1212-03. Los Angeles, C 
A. 1990^#M<DCi. C©fB*K:iBt8Sn-C(,»S 

-:S'^:*^s-rsisrijK:iBii^^ajts-a-s c itc J: 

tJ5-rs„ fi^<i:-?-n{cJ:S?gS^iB*5®»f¥*^fb5 
itc. 7feiH<^{be^X7"A;&^tf^{iff^fiR3n/cv h v 

ip^w^^mm.icnm s -s i * jcb^^^ l c^f 

©Jl§»m«^l 5 0 Mm*?gS{c$iM3nSo jift© 
40 3>X7C^Pa?:f<J^-r-5±iB©<fc ^ tjiTt^Uif'y 7 AZfU^ 

-c. ^I^*©i£^^l4*sifilf*©iattss*jqisijbrtis 

(CO^f^ryc^i^Pi^^^ «. Klein-Cook 
Q^-N-^jf-^f-^il J;»5:*:*Cift:&. -mm-cW^t- 
xx^f'jV i t.mttirZX.^i,, (W.Klein and 
B.Cook. "Unified approac 
h to ultrasonic light dif 
fract ion. " IEEE Transact io 
n on Sonics and Ultrasoni 
50 c_s_. SU-14. 1967. at 123-134 



C5) 

7 

[0006] ^^(Otc!sb:^mi>C^<Dmm=S:fR'0Xtitc. 

im^mmmm^mo s/e 9 s 1 4 2# <«^<o#m 

S-^C olvin-Harri s-Katz-Schi 
lling 1 -2- 1 6 - 1 0) WtS'i^y?— 5' 

;)!^. :i-y=fv-«r^ii5:t»S^X^Al3:. D. J. Lou 
g n o t e t a 1 . , Pure and Appl. 
Optics . 2. 383 (1 993) -cat&SnrC* 

it±<igm^iimt o^cc»©-c. 200 a m« 

[0 00 7] Ltcifi-yX. ^-ntf'jV A^m.l^T.'rK^ 
©^fflK:jSL//c7feiai5ISH*^ISjS-r5©Ccjl^*sMP.*a 

?4i3fc«tt*y-v-©JSt&*IIKe5{CjgW. *ffl^c;^p 
9=yV4 ^^mtii 5 ^ctttSfifjUtiB. 'Pil^tf 2 0 0 
y m cfc "3 /Sl»8{C|gjg-C* sifli<*3&sa*n-ct»-So 
[0008] 

[p!jH4<l?^T-5fc«?)©^ia] S!*©iEtii« 30 

h y i'i';^Bfnigi*i©tassic:;*jj:j>'^n«:^<-=e^-7 

-©lt^©ffl§©M:^?rllKWfC|»ji;r*-5o */c, ffl 

^^:^v-;&fi6ffl-rs©-c, ffl^^nswfciews 

ci*i-c#So ^©sss-cffj^-rs©^, ^M© 

/»3©iii**«ji-C^S. c©J:^Ad:M*414mi3Sa^ 40 
^^imt^%^^u) . C©J:^^j:3fe^»fp{c«. IB 

». (a) s^-2.«s©siS4iraf*> m»'r*>tt*f 

*Xg©ra. a^©SfE:SIJfi['C*S?6?§i**-/v-_h© 50 
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^yv-Wtg*©2 0%^ffl^Sfi^=S:Slft-r-S) *iJ: 
O' ( c ) itiH«:*jJ:0'v h y 5'XAi«^-r^^f^^©i' 

^^v-ttlSt-^hy 2.i';^i©fflssic:* 

S J: ^ -ty v-'B«ES©#«^JgfS>&^|aL^cl»JS 

jcc;*,«ift-rs. !j<y7-». ^y v-©:/u>F*iv ^- 
ni'^A?^fiRK:«M3n^i«^S©9 0* ifetfcat?. 7x 
1 0-'cm-^*i®©b'fy--it (R,,° ) -CJl^rSl^ P> 

0) »Se3fe^ne)nrtiS!^ft-C*fJ. M. Kerke 
r. The Scattering of Light 
and Other Electromagneti 
c Radiation , Academic Pres 
s. San Diego, 1 969, at38t?3l^3 

nri^sj;5{c. *i«c*!^tiS[3SiK©*«*{cja6sn)fe 
ab/c»)©j^*;i'=t^--e*?>. u^o-mt. ms.mi<cit 

U-r y-J:b*s|S*0©#M«J«©x4^;l/=*^-m<!:©J:b^ 

(DU^cDM^mcj:*). il«i14-c&S<i:#^e>n^^y V 
*B^144>J:Ci©*SjftMa<J-e&^. L/j&^L. ta?gi4 

». V h y i'x*^5tIij^^t'>x•?•A©1?^^T■c«!^fc■r 
5c<t^Sl!*^s„ Wffl^iTfeie^Wsf^^ -r^c^^^-^hy 

1 0-'*?S{c^c5J:5)5:36m!t#14*in-rci*sr*S 
<S^7ti». «iNf^i*©7trg14^^v-©^»e<j{c 
^^^cS^?:Re-r^©{CjSbfcgfft©#^T^7t-C. 

[0009] 2|s:|feBJ©3t^$jp°„tt. -7 h y i'XHalif* 

t5fer§i4*^v-^ii^L> h y 

•S, «_h-ca?-<;rcj; ^ KSEfbif v h y i^Xlflgf**! 

!fe£LT*jf). 36k:. V h y ^» i/X!j<y v-fej:o*3fe 
ffiii*y'v-©M^-c^i;-SiJiy5'- («T7* hd<y 

3tfefliMf4*iii>^j: < i fciS^j 1 0 ' P a ©5»14<^€:^-r 

©7^^^^.«3;j>ycl!5^i$n/cd<y v-v f y ^xfc 

J;Df l«*/ctt1tl^©^1±*^v-;£$Wr^. ^JJc 
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[0010} *:*:|6|g<05^ P 7 ^ f B»S«ft i 
IB 2 0%«:ffl^-5*y v-*J«{k©*,i-5' h 

s^4Pi«-r c i iitm h Mc p if'7j>.(Dm^TL^(D 

h 'J y v-tjao^ffifS^^ v-fcMOr 

^14r«ia*i-:>/Co L/d^u. 7 hsi<yv'-iv h y 
d^y^d<y v-i*JtB^ttrj&:i,»J»^. .-J^Pi^^Aji^^ifi 

[001 1] M^ffii^ P y ^ 7 ^ iBfli«8^*©cfc ^ ^c*^ 

y;^BUlg^i^r§14*^-7-». (a) -rh y •7i'Xf« 

-c*SJ:^cc. fcj:c)f (b) ■^hy!»i7;^.1<yv-teJ: 
o'TferStt-t^v-cDS^r^c-S'i^y V- (7* hd<y 

OifcO . 3fef2»tt*4. -TJ^drto-fe V h y i^xttJlsJtcJn 

^SnSfl*^. ^Aj: < i 1 0 ' P a > — JiS:S<J{c«*^ 1 0 ' 
Pa*^6*5jl O'Pa. $?tP^{C{33^1 O'Pa^i^l^Jl 
0»Pa©5Wi«^*^^ <!:#«:. -7 Y ^} v 9 T^ifimm 

[0 0 1 2 ] v h y i7X!i<y-7-t7* h;i<y-7-<D 
^^m^hi>t. ^^(0:ktmf3: (> 1 0 0 nm) ffl^ 
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h y >^mrigf*>&€effl-r -s i . mmmic^QSKJt^ l 

tt*4F*30-e©J:5i&gP:^*S2 0%J«Tr*S<l;5 K:. ^ 

[00133 ±^<om»). 5^Di/^A. a»j|g@. flfe©5l£ 
^p°n«. Jg«:©S?fe3nfcg|J^<bS3feSnrt^Aj:C.g|J 
^<omifTm(D^>\-'7::^i- (An) ^fiMOrfcO. C 
©3 > h h «iJ>^c < <b 4>SiJ^fi«jK:*yr-*JS*3 

iSl^i^ ^Py^A©R*.fflL.©B#ii-^S3!)ii«<^C 

K). ^sctJ©?tejg?©j{ij^*i5ai*w{cnc6©-c. ifti^B 

> h -5 X h ?:SffiT-&:;^S© — 3«. -7 h y i7 X 

fia^a©)ii]KS^gi5^3•^#WL«^,>7E«^«^^:-«s^ (® 
30 UT^*s®t*) *<gig®^wr-5-=? h y 5^ it L 

[ 0 0 1 4 ] h y «y JR^fcXetC J: «5 hi; »y 

V h y x^^^is.ri,jim^^^ -5 ) o Migmi. 1 « 
3E fcwm.o'f: ^-7-. 1 /t»a»©* y =f V- s 

40 2aiii±©i?igi*wtga3&i. «^|g^*l^^^±ifc» 

iSf©Mli«:^^±«c*o-c«>J:i» (miffii^WliBSi 
». y -yi'^®Yt©raS^©Sl6a5fil[<!:iiS. 

f*^^^±{c*s#fa:*/c«a^©»r&-5) o 5fer£t^* 

0 •cdieiii'j 8 0 -cs t?©fgi©* 4 ssr^ft-c* 5 1» 

fP^r ^fc. -7 h y i';^*^:&SSt?fT;intf 
^ffSP^r*^. 5 6fc> HlriBfi^«3 0 o^*«. »S5 
^{c«5*i62 oo5j©ra(c?f^n«i(?fP^-e*s, lu 

IB3fc^tt*4©:y^;^l©8^SS (T,) «. iJ^Pi'^^ 

50 ■<ga0o:e©iffl3ferStt*^'r-*s+^fstL{t^sts* 
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^« Tjtmso'cifihm- 1 3 o'c (s^^-csujeu 

(0 0 151 

Jl/ffSntC J: S ) . - y n > b K U KSPg«^ 

©Pta^ (■i'UTfl^RR) 20 
[0016] ±ia©jSir.»> ®^J5:fl4«Jcj:f3pJ«|(c^c 

B F , %i(s»{c Ltcfim^mi^-zmu-cm < 

[0017] 7t;r§i4*-'-7-tt. yticj:K>mP^-r6m^ 
v--c4>. issrfe1*i^-c*>j:i,>., aufcTferStt-t-/ 

;k TU>i— r-.'U. ^rx>ri2 5f-;i'*}J;yfx.-j<+^' 
««±©*^v-W«6»*^Wf S 1 a©3fe^*^v 
«H*tti-C©S;!^ttl b «:5!j«-r -5 fc*t?*nzi^«F«3©3fe 
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i^-t y-^-'g-tfea-c c ©cfc ^ Jt«JW:^* i^SSf ^©^ 
<b4ril|a-r-2.©*s5flfi5^-e*S («^^«, JmT©ll«S«>iI 
2*j<fciyf3{c*jt>-r. s^o^^^A^«:J:S»#ii**^ 
gi*|ac-riRfil«*sJ:-eo. ||JfeM4-C?fe 
r§tt^-/v-©i^*jS6 0/t*s. »#iA^3!»^?|#@c 
•riR«i»-^ntC^PtJ£;bTMii>L//c (0. 3 0*>60. 3 
5%) ) . C©J:5^cJDC!i{3:^ffi3jhfc5^Pi'7A*>6 

»n*J J:Dffl!J©14«l©(S[6i^c i-fc J; 0 . ^iS?«l^^^©ttSg 

*^sfc*«c*^sti-5*^^-wt6»©»*^^c< -r 

scij&iii^ Lt^o ■=&yv-cti©^>'v-'g-tia©SfcK: 
-m«Ba©!^?r<Sj«-C#S. J:h?:iiJnt-S{C«. 

nn«j;»,^o m^it. v h y i'x*si{cjjiii]5rgi*/c» 

flb©®*T*3&sfit>gp^3'3&>6«fiS3n. *>'-r-3&s. ^> 
ft-5^c6«. '<>-fe'>^S©g*:>^^^C:^7^^>]g?:gX^) 

v-wt6S©^*ii-?'3-r{c. ^^m^^y-r-w 
a©^{citLr*un$-t±-5ci*s-c#^. c©j;-5tc-r 

[00 18] L/J&^L^CJise.^ ^^v-c^^^tJ, 
ts^K tmm^it, a;«rrsYb^«©:*:#3. ««£©« 

t,i'fb^a»a;f&Ts©3!)iiii»<iisi*i«,4Ai. im^m^ 

^{CIHSE U 0 r S C i Jii pI«B%ti^ * S r ft 6 

5. $/c. *rar©«|&i-SiL.r. ^©j;'5^cAtt-» 
h y i/Xt©ti^tt«:«oJ:^(c-r-S©«« 

[0019] 1SSj©J15r*3> h F815^%^Wr-5 

*yv-«:^FfL/rl^^<©^3&*i-5T^t?*So 
B«iBgft9-*sieiK<*:l- y dfv-©^IS©43{c#SEl//'<:9 . 

[0020] V-tCjnit. ^(^^ffait^^ 
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7-A(DmMiC)^ L/ > 0 . 1 *i 6 2 0 SS%©7M^pgj(& 

[0 05 1 ] s^{c*n6tiT*jo, russsnrci^.? 

OU— !f-m m«Ar* (4 5 8, 4 8 8. 5 14 

nm) t5j:i>*He-CdU-1f- (4 4 2nm) C0#i^ 
*5cfcO'^^> ^jg8^2<&YAGU— !f- (5 32n 
m) . He-Ne (633nm) *J J: iy^K r * U — tf- 
(647*Jj:iyf676nm) OsS^^Aj i©jgS©3fe(ca 

';-7i^:<7;l'g8j(MiJ<!: UT». Cibad>6CGI-7 
8 4iL/TrfJ»3nTt»-5t;;^ (77—5-2. 4-^^^^ 
P'^^^ri^X^- 1 --/;!/) t'>^ [2. e-i^^jUrtP 
-3 - ( 1 H— fp-;l'- 1 --r^U) 

SiJ*J!iJ>S) i SpectraGroup Li 

mi t e difthH-Nu4 7 0 tLXl^m$tlXl>?> 
5. 7-i^3- F- 3 -T/h^ix'-e -7>il/:i-p>*s& 

>, p-X'<>;<7;U. x';xPi^>fcJ:(>V5^U>::^;l/ 
i?>'-JUT5>/i<b'©4i|RT5>3&S&S. :*;^:*->«^ 

•rs©*5WMfi<j-r*s. ffe©ojm^^©*5^:*->7fes^ 

mhMt lyX\Z. Ciba*ie>l8:racure 26 
1 iurrjjjgsnri^s (77,-2. A-i^>7n^>ii 
i^x>- 1 --T-il/) (77,-'fv7'pf;l/^>H2>) - 
ife (I I ) -^^^If^;!/:*- p:7*X7x- h;&55>^„ 

CO 0 2 2 ] ^P^57 -f IBliifCtt, y 

^■C0^ s ti^ y X - 7-}V<Dm^^n o ?c 5j< y -7 - r * 
©Wffljs^t£i4*^v-. mic\^-Ji'i^mmit-^t(o 
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1 - t^^.^^:^7^^^> (MTVN) TS^^aBRStlfc 

3ferSf4*-^v-*i. y;l'*:/:>>-x;i<+->@pga^-r 
f^eS;3n>j<yx-f-;u#tS?rM-ofcv f- y 2, i'x^jiyv 

x-7^;i/v h y i7:^}ti'jT-iim^?>(Diiimmn£'ey 
1- (3-:^:7h-l - >r;l'9^:t) v'u tvi/^ 
-4-bf:::;l/:^7drU>-C*5. 
[0 023] *-5/cJ?)K:, V h y 2; i^xmflgi^i 
10 3fer§t4-=& y V- ©^ n-en©a^sic;«. ( a ) sjcEj&i 
S^c «.ai»©Sit:*ra<*-Cittf 0 > ( b ) J; O' 

vhy2,i/;<*ss^$ti-5^0<b'%6«>, ^trStt*^ 

v-w«ta©iiKe^j^j:s^*^«a-s-r. ( c ) ^rmis 

<tO*-7h y »^i';^*3«^Sns^#©i'^6*>. tiSJS 
JS (.^y-^-'Stimt-rh'J v{^:^4iV^-<Dm<DS. 

IS) ^ecufcD. ■e©^{c*-/-5'-tt6S©fi^*pi 

$Lfc«3-rsj:5^t. *^v-wtg«©^w^jsrc:;^ii 

^iL^cti j:5jSJ>?3n-S, (a) 31{cj;n«. V h y 

20 -^i':^7;i'JSic;^^tJfl|LT3fer§tt^-^-7-^S^-r-S© 

©*P^f*»« :>ferStt*^v-wtl«©*«fl«)^j:S^*il 
^bxmj:htj:[,K ^it*) (b) 09it«. 
^tcj;«3*^755pfj^5n/c:7 y-5e;'*;i'-7 h y -j/^x 

©*5^3^>K^^ril^a•r^©*s— MftfF-C*^ C i {cm-iJ 

fpm'ttiiifj:^tj:i,>. fib©jg^rtti*i[«c--p©stB 
t*> M^*3^— ©i5ic:>^K:j:»3jid66n-Si^c6. *^ 
BJ©B8«jic<boT«a3:urc>;&t*„ (c):a(cj:n 
30 •Bai^«^»r«!«$tiSv h y „ ^rS 

^c6«> ^^v-'et6a©a^*5!*3ibfcJgt£;K:J:»3e 

W. T 4^ y ;l'Kx;:<. -f-^KJ^ y - 7 iyiJJVKSt^xm-^-r 
5fe©©. Td7 yjbKx;j^7^;U*s^aag^or)?JffiTt?^ 

[0024] JiiT©« 1 ». -7 h y i'Xfi^jStfciTfe 

Si,»tcT#-rs*&^©v h y i';^/3feHltt*>'v-© 
ffi-^-&«:«-r (il&iStt*^ v-»Si^(D|«:. V h y 5, i7 
xjHy-^-»is:&iS]{c^n-r<. rxj «. fflssjss/t 
V F y ;^*^tf ©*-^ -^-a^i&^T, r o j 
!4li«cjSlc:*^-r, r I J tt. ^l£ni14*>'-r-W«6 

mi)m^Ltj:\,^m^^ik-r?>m-^^. v f y vi>y^mit 

©Mf * V v-WteS©*^© iiS-^iR^^ffiT s -t* -5 
«J<y v-t^v F y i';^*J^ii!R-5-sa^$:fc»Sf&{cJ: 

50 i3Pfl»3n-S)C i*s^-r) . 
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[0 02 6 ] :^:^Bg<DSWK:«. 5}<';v-(Dyu>K 
9 0° jfclfeSL-C. 7x 1 cm->*?il©U'r y- 

tt (R,o* ) «iiB^';v-»tB^ 

n-Ct,»-5#tt-C**3. M. Kerker. The S c 
altering of Light and Qth 
er Electromagnetic Radiat 
ion . Academic Press, San Di 

ego. 1 96 9rai&3nrcii>j:5{c. 

{CIS -J:t3&seE^©#Mi^«©i4^;l'=^''-iJtat© 

[0027] mpHm—<DiJ'y:^tS^m&=S:ijktf3:i:<0 
ti£3fc©l«i^S(c J: «3 tifa14-C* -5 i 6 n S !J< -7 - 

F3&s±a©3fetJ(SLiiS;iltcJ: Offl?§14-c*-5c 
[0 02 8 ] ;i<Uv-^U>K». Se^fe^tcj; 0 S'J^L 

■€'n©5j< y ^-©T.ffitc^tjD-r -5 2 o©;*/^xitei^s 



a (DSC) K:j:oiiJfe3n-5©*i«a-e*s, 
nsT.». ««i*36s|gig;©«?ft©Wf$nfc-<-;^^-f 
20 >©4i,'Sfiifcs-r-ssS'r-*^o T.^raij^-r^ofcii 

S^mm^Vi (DMA) ^fflt^-5©*>oJ*g-C*^. DMA 

^^aa^-c^s. :/u>Kcti©Ssj<'; v-*s. -en^n 

Brinke et al.. "The ther 
mal characterization of m 
ulti-component systems by 

enthalpy relaxation, " T h 
ermochimica Acta . , 2 3 8 ( 1 9 9 
30 4) . at 7 5-cill&$nrt»4J:^fj:. 6^5^©:^ 

[0 029] >; -:,i'::^yi<V'?-^ytm 

O. Olabisi et al.. Polymer- 
Polymer Miscibility , A c a d e 
mic Press, NewYork. 1 979:L. 
M. Robeson. MM 1. Press Symp. 
Se r. . 2. 177. 1982:L. A. Utrac 
k i . Polymer Alloys and Ble 
40 nds:Thermodynamics and Rh 
e o logy . Hanser Publishers. 
Mu nich. 1989:8. Krause in P o 
lymer Handbook , J. Brandrup 
and E. H. Immergut. Eds. , 3r 
d Ed. . Wi ley Interscience. 
New York, 1 98 9, pp. VI347 -3 7 

o^ci©j:^!&, Sfntt©#";v-(cM-r-2)tiifig3nfc 
m^'^ifiisimt^mmv^iiiK ±ia©»pf©Pim»*iii 
r##©/ci6BX0Ane>nTc>-5. muo^iv^-ific 
so ©J:5>i#^ip^^cH'^*i6Ja:<•T:^>. «F5e©*a*fla 
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[0 03 0] Sfi]tt$fc6Sffl^tt<0*S:/U> KcD^S 

tttcr#sc<t7&^'^^nrc^€> (z. l. z h o u a 

nd A. Eisenberg, J, Polym. Sc 
i . . P o 1 ym> Phy s. Ed. . 2 1 ( 4 ) , 5 
95, 1983;R. Mural iand A. Eis 
e n b e r g, J, Polym, Sci. . Part 
B : Po 1 ym. Phy s. . 2 6 (7), 1 385. 
1988;and A Natansohn et a 20 
1 . , Makromol, Chem. . Macromo 
1. Symp. . 16. 1 7 5.' 1 9 88#M^^>C 
<b) o Mx.«. -f v>^U>i3j<U::^^U>«#Kg«J 

ftltt^C^jrS (R. E. Taylor- Smith an 
d R. A. Register. Ma c r om o 1 e 
cu 1 e s . 2 6. 2 8 0 2. 1 99 3#M) c WM^ 

rttc. (T^y;u®?^?-ju) t^v (^ 

(^i5?i5'y;U®!y^;l/) ;&2- [ (3. 5-$;?xhn-^ 40 

^n6CD3j< yv-.(D:/U> Kt3:®*Ptttc^fS (M. C. 
Piton and A. Natansohn. Mcr 
omo 1 e cu 1 e s . 2 8. 1 5. 1 995#M)o 

(M. C. Piton and A, Natansoh 
n . Ma cromo 1 ecul es . 2 8, 1 605. 
1 9 95#M)c 50 
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[0031] A. Hale and H. Bair, C 
h. 4— "Polymer Blends and B 

lock Copolymers. " The r ma 1 
Characterization of Polym 
eric Material s. 2nd Ed. . Ac 
ademic Press. I 9 9 7 (D^^^tBiStifc 

mt^jiem ( i r) . mim^mm (nm 
mm^. mmmi6j:ait^mtf)^$>?>. m^^t. l. r 

o b e s o n , supra . : S . K r a u s e . C h 
emtracts-Macromol. Chem. . 
2. 367. 1991a;D. Vesely in P o 
lymer Blends and Alloys . M. 
J. Folkes and P. S. Hope. Ed 
s.,Blackie Academic and Pr 
ofessional, Glasgow, pp. 103 
-125; M. M. Coleman et al..S_ 
pecific Interactions and 
the Miscibilityof Polyme 
r Blends . Technomi c Pub 1 i s 
hing, Lancaster. PA, 1 9 9 1 : A. 
Carton. Infrared Spectrosc 
opyof Polymer Blends. Comp 
osites and Surfaces . H a n s e 
r. New York. 1992 :L. W. Kelts 

e t a 1 . . Macrmo 1 ecul es . 2 6 , 
2941. 1993;J. L. White and 
P. A. M i r a u . Macrmo 1 ecu 1 es . 2 
6. 3049. 1 993:J. L.White and 

P . A . Mi r a u , Macrmo lecul es . 
27. 1 648. 1 9 94;C. A. Cruz et 
a 1 . , Ma crmolecules , 1 2, 7 26, 
1979:C. J. Landry etal.. Ma 
crmolecules . 26. 35. 1993 
(DC to 

[0032] TT^v^-^hVy^ :^<o^^s:fi^ii<om^ 
iia:scDP^^rgi4^^v^ij5jj;-c#6is^». mm 

^'yyV^tii>. Ctihco^f'yy Vt^-^^^in^i. lEiii 
3 O^^^e^-S-^t-zv-^svh y vip:^^c{f'yy hSti 
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[0033] :^mm<ot^n^^ V A ^mm.m-s.. ^ 

M^«*H!^fHl}l!imo 8/8 6 7 5 6 3# 
<D#M#-^C ampbel 1-Harris-Levi 

nos 3-5-3) -cai&sn-rfcfj < -e©P8^«# 

«. V h i; i'Xigftotuic-r h t>7.mw^/W 
0<b'>;^7^AS-^«r. t^^«V y c o r ^ti'©afclffl7L 

[0034] ^:%W®j®«:»±a©J: ^«c;i^n^^r/ ^ 

tf$R©fi«. *ieiitt*4©J15fS3> hAn*J<£ 
Cf?!£I^M^;?3. d©SI«:i:b0!|-rS (ffl»f*3> h 
^Xh. AnrtS^*^6nr*J0. ¥M?S©^5J^P^ 
^ jiS nsM#4©M«f^©iE?^Itt©:A:# Si 40 
Ur^SSnSo SSt^». n (x) =nB + Anco 
s (K.) ©J;5{c^to0. CC-Cn (x) «^Ma«j(c 
^-r^^flBSr^. x(i{4g-<^' K. »^S^^^S^SS:-t 
h;u*iJ:afno»«S«^©-^":^^-Y>®JT^-c*S. 
P. Hariharan. Optical H 
olography:Principles. Tec 
hniques. and Application 
_s_. Cambridge UnversityPr 
ess. Cambridge. 1991, at44^# 
M) . *ti(4©An». JStttcK^Snsm— ©«:aJhO 50 
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i'^ A*yttt^«ffl©«^^a i^^A©|5IJT^^*>6tf- 

gt$4l-5©*5ftSa*J-C*S. B«fBAn«»*ji<^H9©ii 

Stl-S. 2|c^BJ©3fei2@«m3 X 1 0-^«±©An* 

^■r©*s<fftB^-t?*s. 

[0035] ffe©7fe^^D°p®0!l<»: t*-A7 -f ;l/ 

iL(£. L. Solymar and D. Cooke, 
Volume Holography and Vol 
ume Gratings . Academic Pre 
ss. 315-327 (1981) *#M©C:i, 

"^t©— SB^r. -e©ffe©i!6*>6^3'ii-r5. 

/5l»Sjad^Pi/7A©:/^^»i'SJR1±». !|f^©ftS-C 

A*fur< ^3fe*sj?8<)tcia»f$#. flfe©fts*>6<s 

7fe»<8fSI3n•r{c^^o^'^A%a^a■r■5 ( J . e. lu 

dman et al.. "Very thick h 
olographic nonspatial fil 
taring of laserbeams. " O p t 
ical Engineering . Vol. 36. N 
o. 6. 1700 (1997) *#fii©Ci, |Sl«*4© 
raS^€:##©fc»:*^IBtcasl«5Anrc>S) , J^-AiB|Bl 
mi, :/vi.^ft-cAS4ur< ^Tfe^Sr^Sr^nf^d^p^^^ 

Vv h-v|nlC^3-li-5t^-A(13fe«©M^t>3ofc*>©-C 

©Md°a», f'-^i5tiK:MbrJ[j(±ra'^fcJ;^(c, IS 
0i^«<*rtic. i|^5£©3fe#^^^^•^^->5:^'^-SCi^cJ:D 

[0036] ±M©i*if) . 2t:i|-C^-<;cMI4©MMiJ« 

*^©ff^fiR(Cfe®fflSn-S, d<';-7-t«©^a»jS?3S». 
{^^{^B. L. Booth, "Optical Int 
erconnectionPolymers, "in 
Polymers for Lightwaveand 
Integrated Optics. Techno 
logy andAppl ications . L. A. 
Hornak, ed. , Marcel Dekker. 
Inc. (1 992): *H4#^II5 2 9 2 6 2 O^fc 

j;t;*H«Fit^5 2 1 97 1 o-^t?aaisn-c*i9. -e 
©iB^<&##©fca)*^K:axoAn-ccii. «*a«){c 

X «:#^*^?1cilS<!: i Kfflt, » ^ C i 4C J: 0 . 257fc^S:?T 
5Ci«spJtg-C*S. — JKff5«:. — 3©lg35sc©J:5fc 
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. m^kt^ o o t h. supra . 2 3 5 - 3 O'-i 
-iy^^m'^^mb 2 9 2 6 2 0#©5*jJ:i>'6S:r» 

[003 7] JWT©AMW:^d:SIJfifia|K: J: O . Jjs^lBttS 

8 9. 2 5aa%©-7iy=^^i^i?;l'Ti"; h (36 
rStt^yv-) , 10. 1 lsa?^©xF- + ix^bf;^>' 
ccy-;UAi?T5'y U- h (3fe?Si4*^v-) . 0. 5 
MS%<DC iba CGI-784 (^n-Omm^) 

(^feS^PSJ^J) *jJ:d^O. 1 4Sfi%(D-:^:;^5^;L';^X 20 

1^3'^ <j u- h (V h y :^mfm<Dmi) ^^t?^ 

^€:il3SaU/c, 0. 0 90 4 g(DmW.i. 0. 2 784 
(»^fi=247 1 ) (V h>; .:»^X|ir|gft) iO. 0 

(^^«= 4 2 5) <v h u i';:^tirlg«:) *^tj)ffi«: 

h y ;^ i T y ;l/Kx -f-^i/rK y v-*sffi^ttt?i& 

C^Ci^^T^U/c. K r au s e^i^tHM^nxi^Sii^ 

©5j<yv-jg«ittoa-ciii'^-ca^*i. jj<y5u^?> 

IX. iB^^bSnfcsJiyv-rab^Sa r anRtiliffl 

[003 8] uteffai 40 

9 8. 8 6MI%<D4 -i'Pa^x— ;l'Ti' y hte 
J:C)fl. 1 4*«%©t;:^^j|/:?^>C2^7'J' y U- h*^ 
tf^?K?:il*fL/c. C<r>^mO. 0 17g^> 0. 2 5 
19g©i?-^yi/T4^-h ^ jj< y 7" P b- U > y 3 - 
^l' (^«=247 1 ) . 0. 047g©a, 60-s;'b 
Kn+S^;J<yypb'U>i^ya-;U (:^fi=4 2 

5) , 0. 05 1 g©4-i'PPr'at— ;UTi'y U— h 
*ij;j>*0. 0006 3 g©Ciba CGI-784 
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^tt-rvs^T^-haib KP+'>;P«©l8|ig«^'C& 

0. jJ<y'i'U5'>fcJ;C>';^)S?L//ci'PP7xx;i.rd'y 

l3:K^mK.U7&mK.^Xtc Td' y U- h*>'"7-©M^ 

3l?9©**-c&0. ^-/v-ivh y yi»X5i<y V-© 

[0 0 3 9] g|%gf2 

0. 0 0 2 65 g©Ciba GGI-784%. 0. 
2 6 2 4 8 g©X5^ U> (3fe?*tt*y ■7-) {c?§S?3-& 

fc. -e©^®*. 1. 9 1 8 7 g©4<y7"Pb-u>i^y 

a-jl,*xi/yi^*>;l,x-^;b (^S=3 8 0) (PP 

GDGE) (V h y 5» >7Xmi|gft) . 1. 242 8g© 
•^>^xy:^y v-}V7-V'y^:^ (y;!/*?* hT'Pbi^- 
^-h) (PETMP) i-^V') vi^:^mmW) isJiiU 
0. 1445g©hyx(2. 4. 6 -S^'y g^-^PT 5 
y^^Jl') yaty-;l/ (TDMAMP) (v h y i'y^jfj 
fi£©«!B«) iig^U/c. HUiS;^^^:. ;y^XX^'<K± 
3*Si^2 0 0 m-eiKS2 5mm©f-7P>;^-^ 
-1f-©ttJ'^^5.iBU. SiJ©:y5XX^-f F4-e©±(C© 

fcft. yjKtofc, T^mEmmm^m <dsc) 

- y ( F T I R ) mMicj^ 0 . V h y 

V i> X©S^« 2 Btr^f^fc-r? i S C i -3 

fc) , ;^^u>*^v-<!:3^^paj&»i*^i!iLri»5 

x;J<+ix'-y;l/;?7::^ir>-v' h y Jt^T 

?itt©**!g5«3&5f#e.nfc. ■e©j««j©»$«i^^2 1 o 

*>6 2 9 0 MmT&ofc, 2 4^mi^. ±J^©*H#S¥ 

115 7 1 9 69 l-^K:iBlg©^JlitC!iDT, — a©^« 

*p^^A/&3B«riB^^li*^c»#ix^nfco i. 7x10-' 
©An*5^fiS-c#fc. t-ni/^y ^mmoik. m-^u^ 
tfeSL{3*iai3n-r. fi^L.fc;^?-U'>*>'v-ix;j<=t= 

h y ^ >/;^©ra{c*fflgtt3i!!&5C t 

^rS^l/fco 

[0 04 0] mmm3 

5^ b y V- :&3Krgtt* y -7- i ur ffiffl Lfc. 
0. 0 1 262g©Ciba CGI-784*. 0. 
2 1 9 4 g©4 -:/P*X^U> (3fe?Stt*^-7-) tc 
^<RS-l*fc. -e©^®*. 0. 9597g©PPGDG 
E. 0. 6 04 2g©PETMP*jJ:O'0. 084g© 

TDMAMPtii^Lfc. mmmz tmmv:^'i:^m 

^^^Pi/^^A%fS^L'fc. ^^r4. 2Xl0-'©An 

*5f#6nfc„ com-^-ch. ^pi'7 7.f^©^{cs 
nfc. 

[0 04 1] mmmA 
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0. b54g:(DCiba CGI-784*> 0. 46 

3. SgOPPGDGE. 2. 4 4 g ©P E TMPfcJ: 
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